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PURPOSE: To equalize oscillation wavelength to the maximum amplification factor 
wavelength of amplifying laser glass by using Nd-containing GdaGa 5 0i 2 as active 
medium for a laser oscillator and Nd-containing glass as active medium for an am- 
plifier. 

CONSTITUTION: When excited by a flash lamp, an Nd-containing Gd3Ga s 0 12 laser 
1 is capable of pulse oscillation for mode synchronization and Q-switch operation. 
The oscillation wavelength thereof is 62jum. A silicate glass amplifier 3 whose 
maximum amplification factor wavelength is 1.062£*m is connected to the upper 
portion of the optical axis 2 of emission. Further, an amplifier 4 is placed to have 
a similar relation if required so that high-output pulses can be obtained. High 
output can be obtained steadily by thus completely equalizing oscillation wave- 
length to the maximum amplification wavelength of amplifying laser glass. 
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PURPOSE : To prevent the breakdown of the base -emitter junction of a transistor by 
providing between an outer lead terminal and a power supply terminal a P-N junc- 
tion inversely biassed in normal operation and making regular direction continuity 
of abnormal voltage. 

CONSTITUTION: An NPN transistor TrQ and a base resistor Rj are formed at 
electrically-separated semiconductor ranges 20 and 21 respectively, and a P-N 
junction E> 3 by making a third semiconductor range at a semiconductor range 22. 
The third range and the electrode wiring 3 of which one end is .connected to the 
emitter of TrQi are interconnected. In normal operation, to junction Qj is inversely 
biassed since the range 22 is connected to the electrode wiring 30 to be connected to 
a power supply terminal. The other end 40 of the base resistor R t of Tr& is con- 
nected to the black box. With abnormally high voltage applied to an external 
lead terminal 4, the junction D 3 is reqularly biassed for continuity. Therefore, 
the base-emitter junction D x of TrQx can be prevented from breakdown. 




(54) AUTOMATIC REGISTERING EXPOSURE SYSTEM 
(11) 55-44760 (A) (43) 29.3.1980 (19) JP 

(21) Appl. No. 53-118229 (22) 25.9.1978 

(71) KIYUUSHIYUU NIPPON DENKI K.K. (72) TOORU IMAMURA 
(51) Int. CP. H01L21/30 

PURPOSE: To enable target pattern to be made in almost all the processes for manu- 
facturing semiconductors by detecting interfering light from the coming on two 
light paths due to the variation in thickness of insulating film. 

CONSTITUTION: The light having come out of a light source 8 is linearly polarized 
by passing through a polarizing plate 9. When applied to a Normarsky prism 14 
after reflected by a half- mirror 13, this linear polalization is separated into two light 
whose oscillation planes are orthogonal with each other. The light is projected to 
a target on the surface of a semiconductor substrate 17 after passing through a lens 
15 and a photo- mask 16. Since the target has a step portion formed of Si oxide 
film, the two light cause a difference in phase due to that between light paths 
after reflection. Further, the two light are combined into one light by the prism 14, 
generates interfering light when passing a polarizing plate 12, and reaches a photo- 
electric conversion element 10. The element 10 can be informed of the position of 
the target by detecting the interference of the interfering light. Thereby, detection 
becomes possible at the target pattern made only of the step portion of Si film 
without any Si step portion. 
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